Vitrectomy is one of the most important and most commonly performed surgeries among ocular surgeries. Many adjunctives are used during vitrectomy including air, gases, silicone oil, perfluorocarbon liquid, triamcinolone acetonide, and dyes. All adjunctives are useful and indispensable tools to achieve safer procedures and better outcomes; however, each adjunctive may cause complications. Some adjunctives may cause complications commonly and some rarely, some complications may be serious and some may be easy to manage. Vitreo-retinal surgeons should understand their safety and complications and be cautious when they use them. Especially, surgeon should pay attention to tamponade materials because they stay in the vitreous cavity for week or months or even permanently.
Silicone oil and gases are the major indispensable materials for tamponade during vitrectomy. Silicone oil can be used in regular retinal detachment but are especially important in complicated retinal detachment or proliferative vitreoretinopathy because of long-lasting tamponade effect. Well-known complications of silicone oil include cataract, glaucoma, keratopathy, and epiretinal membrane formation, while migration into brain and visual loss are relatively rare among the complications caused by silicone oil tamponade [1] [2] [3] . Many surgeons may be aware of the occurrence of visual loss after silicon oil tamponade without finding specific reasons, while several case series with visual loss after silicone oil tamponade have been published. However, it might be difficult to conclude that the visual loss is caused by silicone oil tamponade, because silicone oil is mainly used in complicated cases. The cause of visual loss could be attributed to pre-operative conditions such as maculaoff retinal detachment. Therefore, it is difficult to know the incidence of visual loss caused by silicone oil tamponade.
Tode et al. retrospectively analyzed 900 cases with silicone oil tamponade out of 5,400 cases with vitrectomy [1] . They selected 15 cases who had a rhegmatogenous retinal detachment with an attached macula before, during and after vitrectomy out of 900 cases. Vision loss with central scotoma developed in eight patients out of 15 cases and visual acuity did not recover, and remained 20/200 in three cases even years after oil removal. In addition to the functional deterioration, OCT revealed significant reduction of the thickness of the nerve fiber, ganglion cells, and inner plexiform layers compared with their fellow eyes. These changes in the retina were not found in cases without visual loss. Christensen et al. reported that profound visual loss worse than 6/60 was identified in three of nine eyes with macula-on rhegmatogenous retinal detachment after silicone oil tamponade, but such profound visual loss did not develop in any of the patients with gas tamponade [2] . The incidence of profound visual loss in eyes with macula-on retinal detachment treated with silicone oil tamponade ranged from 20 % to 33 %. The incidence of serious visual loss after uncomplicated vitrectomy and silicone oil tamponade may be higher than we have believed. The retinal thinning in OCT, especially in the inner retinal layer, and abnormal ERG findings has been reported, but the mechanism of visual loss caused by silicone oil tamponade is not well elucidated, and risk factors and prevention are not established. As described, silicone oil tamponade may cause serious retinal damage and profound visual loss in eyes with macula-on retinal detachment. It would be reasonable to think that similar damage would develop in eyes with macular-off retinal detachment or other pathology after silicone oil tamponade, although it might be difficult to evaluate the damage because of underlying pathology. Obviously, surgeons also need to pay attention to other complications related to silicone oil tamponade. Increase of intraocular pressure is a wellknown most frequent complication. Migration of silicone oil into the cerebral ventricular system probably through the optic nerve is a rare complication, while systemic symptoms seem to be rare [4] .
Gases are other important materials for tamponade. Serious visual loss caused by gas tamponade may be less than for silicone oil tamponade; however, gas also has complications specific to it. Increase of intraocular pressure is one of the most important and common complications associated with gas tamponade. Because injection of pure SF 6 or pure C 3 F 8 causes increase of IOP, so appropriately diluted gases should be used as tamponade during vitrectomy [5, 6] . Physicians need to pay attention to gases until they have disappeared form the vitreous cavity completely, because even a small amount of intraocular gas may increase intraocular pressure significantly in certain situations. IOP may significantly increase and result in transient or permanent blindness when general anesthesia using nitrous oxide gas is performed [7] . Patients may not able to explain that they have intraocular gas because of consciousness disturbance by accidents. Intraocular pressure may also increase when patients move into an atmosphere with low air pressure, including air or even train travel [8, 9] . To prevent these serious complications, the risk of intraocular pressure increase has to be understood by patients, ophthalmologists, and anesthesiologists. Therefore, a wrist band showing the use of intraocular gas should be used until complete disappearance of intraocular gas, to let physicians know it is being used.
Fluid-air exchange is performed before gas tamponade or silicone oil tamponade in most cases. Even a procedure of fluid-air exchange may cause visual field constriction, possibly due to dehydration of the retina or direct mechanical damage of the retina caused by direct air flow [10] . In particular, the trocar system without valve in small-gauge vitrectomy may permit a large flow of air and cause retinal damage at the opposite side of the infusion, and may also cause a constriction of the visual field [11] . This complication could be prevented by humidifying air, lowering air pressure, or using valved cannula [12, 13] .
Materials for tamponade including silicone oil and gases are indispensable for modern vitreoretinal surgery, and some new materials may be introduced to vitreoretinal surgeries in future. Surgeons should bear in mind that any materials or procedures may cause serious complications.
